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(54) Aqueous dispersions or suspensions 

(57) 

high melting lipids, 
spreads and other food products. The dispersions pro- 
vide structure to the food products and their use can 
permit minimization or elimination of saturated fats and 
trans fatty acids. The invention is also directed to a proc- 
ess for making the cfispersions and to water and fat con- 
tinuous spreads and other food products including the 
high melting lipids. 
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Description 

Background of the Invention 



w 



S jj?™^ 0 ^ tactoraton and interesterrfication are the most common processes utilized within the fats and 
SLS^fi hjnct,onaWy ' 8 * to P*"* increase hardness or the sold fat content increase oxidative 

charactenstics When employing these processes to increase hardness or the solid fat content in the simplest of terms, 
tr^ processes rely ai the reducSwi of ureatun^ 
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^Li^S^lf^ 0 " ^ ^ draw " i" recent /ears to the relatively high total fat saturated fat and trans 
tat content of the typical diet 

JPD03] Related health issues which have been greatly publicized are elevated cholesterol levels and low HDL/LDL 
cholesterol ratios reportedly resulting from ingestion of saturated fats and cholesterol. And. in addition to saturated fats 
^XSSSS. tra ' 1Sfa,lya ^ WhiChare 9enefated ■ h " *** * ™ Whydrogenatedto. 
[0004] Phytosterote are sterols found in plants. While these compounds have long been touted for their cholesterol 
^.?l e ^ S ^ tend to be vef y "is" "»etti"g compounds (melting points around 150°C). and they are difficult to 
formufate ■ntoc^merfood products due to poor solubility in fats and immisciMrty in water. This solubility problem 
has been partially mitigated by esterification of the sterol. Nevertheless, this still limits use of sterols to food cirrpos.- 
tions wrth moderate to high fat contents. *^ 
[0005] U.S. Patent No. 5. 156.866 discloses sterols used in chewing gums An emulsif ier is added to decrease viscos- 

[D006] LIS. Patent No. 5.445.81 1 is directed to phytosterols used in an oB-in-water emulsion intended for intravenous 
administration as a contrasting agent for visbilizing the presence of tumors. Synthetic emulsrtiers of the type normally 

^S2l^ ePa ^ ^T** emUlSi0nS "* 8aa to ** 01 parfcular interest ^ weight ratio between emuteifier and 
chde^erd.^phytosterol «" ran ^ e ^een 1:1 and 12. In Example 2. 0.06g cholesterol te used per 100 ml of mix- 
^! '^ e Z^ re ' S ^ >m09 TL Z f md autodaved 31 121 ° c E^mple 1. 2g of cholesterol are used and the mean par- 
ticle size of the emulsion is 025 mu m. In Example 6. 1 5g of cholesterol per 1 00ml mixture are used. It is said thatthe 
mean size of the emulsion particles will preferably be beneath 1 mu m 

E^L^ N °± 2 ^' 8 ! 7 iS directed *> the use of plant stanote to reduce cholesterol absorption from foods. 
t th 15 eat f St effect,veness is obteined ^hen the stands are evenly distributed in finely divided form 

throughout the food product or beverage. This can be accomplished by dissolving the stanote in a solubilizing agent 
J* ^. 1 mon °9 , y ceride - digrycerides. tocopherols, and mixtures thereof and making suspensions or 

emuteons of the sotubdized stanote in carriers such as water, alcohol, pofyote and other edible compounds or by sus- 
S^'" an ^" Si0n S 01 ^ 1 ^ agents such as monoglycerides and digVcerides are rr*ntioned. A 
Z^J^ZSZ* to J Comprise - in addition to 2 s * stanote. 74.8% vegetable oil and tocopherol. The com- 
m S£r£l£ ^Tln^ to too* such as meats, eggs, and dairy products. The stands are 

w saw to remain in solution or uniformly suspended. 

SLt J2r^£ i.- "ST*** *°" fat marSarine "^ng less than 60 wt % fat The invention is 

22? tf* TIT* ^ 6 ** C ° nSUmer P re P ara t ion °» a spreadable butter substitute having from about 20- 
80% oil and from about 10 to about 80% water. A water-in^il emuteifier is included. Prefenedenudsifie^areprMoster- 
« 2>r Pre ^* h A^ d to™ of the mix. the emuteifier and hard fat having a melting point of from about 29^toabout 

T ^^^^ 35 3 mbctUre and solidified - 706 is then added to the melted fat and mixed until a 

dear solution is obtained. 

B>009] U S. Patent No. 3.865,939 is directed to edible cooking and salad oil compositions having enhanced hypochc- 
lesterolemic properties including plant sterols. The limited solubility of plant sterols in any solvent system is noted A 

50 ^SSS!TJ2S^ 1^1" ***** ^ ^a group consisting of fattySds. monoeSrs 

bo of fatty aods with polyhydnc alcohols and alkanols. The invention is said also to contemplate peanut butter mayon- 

r^^cream and margarine spreads A solubilizing agent may be selected from a group including simple estensrf 

fatty aads such as monoglycerides. 

E2i .HI 'J? - ^^'f 2 : 045 is directedt °a beta-sitostanol fatty acid ester or mixture thereof which lowers cho- 
ss ES? a befa-srtostanol ester mixture is added to the fatty part of a conventional soft margarine. 

sSsMfaf^^ 

£012] Beta sitosterol is described as being the most effective of the sterols for lowering serum cholesterol Because 
of certain physical properties of the sterols, it is said not to have been practical to provide a pharmaceutical suspension 
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toj^ administratis 

men^effective m lowering serum cholesterol the medicament must reach the gastrointestinal tract in a finaBy divided 



[0013] Ong also reports that sitosterols do not lend themselves readily to incorporation into an aqueous preparation 
fororaladrrsrastrationthathasar^easam mouthfeel. 

[0014] The Ong invention is directed to an aqueous pharmaceutical suspension comprised of finally divided tall oil 
atosterote, a pharmaceutical!/ acceptable chelating agent sodium cartxxymethylcellulose. sorbitol, a pharmaceuti- 
caDy acceptable surfactant simethicone and water. The product is said to have an acceptable taste and mouthfeel that 
does not change over an extended storage period. 

?^! l ? f T n ^? 1 r ,SPenSi0n ° i0ngm ^ "P to about 25 w/v of finally divided tall oil sitosterols. At 
a^^^i «l sitosterols, the susperwcm is said rwttobeexc having 
both good physical and chemical stability. A tall oil sitosterols preparation is said to develop no taste change after one 
year of shelf storage as compared with bitter taste development within two weeks at room temperature for a suspension 
of tafl oil sitosterols not within the Ong invention It is said that tall oil sitosterols are very hydrophobic arriltitobornly 
r^lr^xT!^' Vig0r0US continuous a S tefion » said to be required to disperse the tall ofl sitosterols in the vehicle 
[T 6] "neOng phytosterol are said to be ground to a mean particle size of 25 microns or betow by use of an air mill 
nigh energy hammermill or air ffltration mill under refrigeration or through the use of finely ground dry tee 
[001 7\ EP 289 636 discloses an emulsified or solubifized sterol composition wherein the sterols are emulsified or sol- 
uMeedin an aqueous solution of polyhydroxy compounds containing sucrose fatty acid esters and/or polyglycerol fatty 
aad esters or Bquri polyhydroxy compounds. A considerably high shelf stability is said to result and the invention is said 
tobe extremely useful in various products including food, cosmetics, drugs and agricultural chemicals. 
[0018] Sterols are described as high melting compounds which are hardly soluble in water and have a melting point 
of approximately 150°C. It is said to be difficult to obtain a stable, emulsified or solubilized composition. Beta-sitosterol 
is mentioned among the sterols which may be used in the '636 invention. 

[001 9] The compositions are prepared by. for example, adding sucrose ester and/or pofygtycerol fatty acid ester to an 
aqueous solution of polyhydroxy compound, heating the mixture to 50 to 60»C. adding powdery sterols, stirring the 
obtained morture at 50-90°C to dissolve the sterols and diluting the obtained solution if required. The compositions are 
said to show stable errailsification or ^ 

I °° 2 1L -" E J! t ?* Pla " t Stef0,S °" L ** fe and Atherosclerosis", Pollack, O.J.. Pharmac. Ther., 31, 177-208 (1985) is 
reported in US. Patent Ma 5,244.887 as suggesting the inclusion of plant sterols such as beta-sitosterol in such foods 
asbutter and margarine to counteract not only the cholesterol in butter, but all other dietary cholesterol and cholesterol 
from non-dietary sources available for absorption and reabsorption. 

Summary of the Invantinn 

[0021 ] The present invention is directed to the discovery that phytosterols and other high melting lipids can be used 
to impart structure to water and fat continuous spreads and other products including aqueous phases. As mentioned 
above, U.S. Patent No. 3,865,939 discloses the well known difficulties in seizing plant sterols in any solvent system 
RWZ2] In the present invention, an aqueous dispersion of phytosterol or other high melting lipid is formed which is 
nnelydspersed stebte ' *e phytosterols or other high melting lipid serve to structure the aqueous disper- 

sion. This is particularly useful in water and fat continuous spreads and other food systems or compositions wherein 
the aqueous phase is structuredby the pfiytosterol or tfher high meWrig lipid 

SSL? "St^^^^L^!^ metfin9 lipids 35 ****** as***, it is possible to avoid or minimize the 
use ^ saturated fat and other traditional stojctore-inparting ingredients in food products. For example, the presence of 
conventional thrckeners such as gelatin and xarrthan gum can be minimized or avoided. Moreover, even the inclusion 
at jjartelfy hydrogenated fat which generally include trans fatty acids, can be avoided by use of phytosterols or other 
high melting lipids as structuring agents. At the same time, an added benefit where phytosterols are used is the 
reported cholesterol lowering effect of phytosterols. An even further benefit is the reduced calories which result from 
ptetely riwJd iSbte"^ " ^""^ ***** phytosterols a** some other high melting (bids are barely or com- 

[0024] Although a particularly advantageous use of the aqueous dispersions of the invention is in the preparation of 
water continuous low or no fat spreads, other fort producte can Ijeneft fran iirc!^ 

suspensions according to the invention. These include fat continuous spreads which may be either vegetable oil or but- 
ter fat based, ^-continuous spreads, dressings, beverages, dairy products, such as milk, cheeses, yogurt, non-dairy 
coffee whiteners. beverages, ice cream, and confections such as candy or chocolate. 

[0025] The aqueous dispersions are useful as such in the preparation of fools and other pralucts. Indeed with the 
dispersions and process of the invention, it is possible to make very concentrated phytosterol aspersions or suspen- 
sions, which have a number of important functional uses such as structuring, bodying and bulking agents, and whiten- 
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rng/opatity providers, especially in reduced and low fat foods. 

[0026] The phytosterols and other high metting lipids are preferably present in the dispersion or suspension as very 
finery divided particles having a siz of 15 microns or less, preferably 10 microns or less. The dispersion or suspension 
also include a non-phytosterol emuf srffer. The inclusion of a non-sterd emulsifier may be omitted where sterols have 

5 been esterified with highly hydrophiiic compounds such as citric acid, tartaric acid, for example. Such a chemical mod- 
ification to phytosterols or other sterols would preclude the need Id use a separate emulsifier of the type such as mono 
and diglyceride and polysorbate 60 in preparing the dispersion or suspension The weight to weight ratio of emulsifier 
to phytosterol or other high melting lipid in the aqueous phase is less than 12, preferably less than 1525, most pref- 
erably less than 13. Moreover, the aqueous phase dispersion or suspension according to the invention need not to 

10 include a large amount of triglyceride fat or other non-high melting Bpid. However these non-high melting lipids can be 
present as weO. If present the weight to weight ratio of non-phytosterol, non-high melting lipid to phytosterol or other 
high melting Grid in the aqueous phase is preferably less than 1 :6, more preferably less than 1 :8. Preferred phytosterols 
are Beta sitosterol, campesterol, stigmasterol. brassicasterol and ergosterol. 

[0027] A particularly advantageous use of the aqueous dispersions of the invention is in an oiHn^water-in-oil spread. 

is In such spreads, the phytosterols or other high melting lipids are preferably used to structure both the continuous oil 
- phase (external phase) and the Aspersed aqueous phase. It has been found that such spreads including a continuous 
oil phase having phytosterols or other high melting lipids, a dispersed aqueous phase having phytosterols or other high 
melting lipids and a second oil phase dispersed in the aqueous phase have a reduced tendency toward ofl separation 
and therefore an increased product stability. Preferably the continuous fat phase comprises from 0.5 to 5 wt % phyto- 

20 sterol or other high melting lipid and the cOspersed aqueous phase comprises from 2 to 15 wt % phytosterol or other 
high melting lipid. 

[0028] The aqueous dispersions or suspensions of the invention are preferably prepared by melting the phytosterol 
(or other high melting lipid) and the emulsifier and dispersing the molten phytosterol (or other high melting lipid) and 
emulsifier in water under shear. While not wanting to be limited by theory, it is believed that the step of melting the high 
25 melting phytosterols with surfactant prior to dispersing in water with or without surfactant corrtrfoutes importantly to the 
ability to prepare a very fine dispersion with the use of high shear mixing or homogenization of the phytosterol or other 
high melting lipid Preferably the phytosterols or other high melting lipid in the present process and dispersions have 
been reduced to a size of 1 5 microns or lower, preferably 1 0 microns or lower. 

30 Detailed Description of the Invention 

[0059] The high melting lipid of the invention is preferably a phytosterol, La plant sterols, such as alpha sitosterol, 
beta sitosterol, stigmasterol, ergosterol and campesterol. alpha spinosterol and brassiciasterol. Although the foregoing 
are some of the more important phytosterols, at least 44 phytosterols have been identified and it will be apparent to one 
35 of ordinary skill that many of these will be appropriate for the present invention. Phytosterols are identified in bean 
(1993) phytosterols in "Advances in Lipid Research", pages 193-218, Paoletti, and Kiritchevsky, (Eds) Academic Press, 
NY. the disclosure of which is incorporated herein by reference. The disclosure of "Effect of Plant Sterols on Lipids and 
Atherosclerosis-, Pollack, O.J.. Pharmac. Ther., 31. 177-208 (1985) mentioned above is also incorporated by reference 
herein. 

40 [0030] Many sources of phytosterols are known. Among sources are disclosed in Pollak "Effect of Plant Sterols on 
Serum Lipids and Atherosclerosis", Pharm. Ther. Vol. 31, pp 177-208. 1985. the disclosure of which is hereby incor- 
porated by reference. See especially Table 7 on page 202. Among the more important sources are rice bran, corn bran, 
corn germ, wheat germ oil, corn oil, saff tower ofl. oat ofl, olive oil. cotton seed oil. soybean oil. peanut oil. black tea! 
orange juice, Valencia, green tea, Cdocsia, kale, broccoli, sesame seeds, shea oils, grapeseed oil. rapeseed oil, lirv 

45 seed oil. canola oil. tall oil from wood pulp and other resinous oil from wood pulp. 

[0031] While particular benefit is obtained when the invention is used to emulsify or sotubflize phytosterols or their 
esters, especially those which have been shown to have a cholesterol lowering benefit zoosterols, fungal, algeal and 
microbial sterols, and other high melting sterols and other lipids may also be used, as appropriate. Among the known 
zoosterols are cholesterol, 24-methylene-cholesterol, 7.22-dehydroxycholesterol and desmosterol. 

so [0032] It will generally be desirable to employ high purity and practical grade sterols and other high melting lipids 
which are suitable for ingestion by humans. 

[0033] In addition to zoosterols, phytosterols and other sterols, it is believed that the present invention may be used 
advantageously with other high melting, water insoluble lipids. The high melting, water insoluble, sterols and other lipids 
of the invention have a melting point within the range of 75-200°C. Especially preferred are Gpids with melting points of 
55 100-200°C. and especially from 125-175°C. 

[0034] Other classes of high melting Ipids, in addition to the sterols, which may be used herein are the waxes in par- 
ticular, carnauba wax. bees wax. waxes and wax esters from vegetable oil sources, but also sterols, sterolesters, 
stanols. stanolesters, hardened vegetable oils, saturated triglyceride fractions of vegetable oils, mono- and diglycerides 
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can be used. The phytosterols however are the preferred materials. 

[0035] Melting point may be measured by known methods such as the AOCS capiDary tube method and/or the Tho- 
mas-Hoover Uni-Mert melting point apparatus, ex. Thomas Scientific Swedesboro. NJ 

[0036] The invention is used to greatest advantage when employing phytosterols and other sterols which have not 
been esterified. Phytosterols which have been esterified are more readily cfissorved in oil phases and do not face to as 
great an extent the problem of solubilization and dispersion in food products having continuous fat phases. However, it 
may be appropriate under certain circumstances to utilize esterified phytosterols and other high melting fipids, so long 
as they are high melting, immiscfcle in water and fall in the desired melting temperature range of 75-200°C. 
[0037] While the invention has been described as being particularly relevant to sterols, the invention may also be 
appGedto their hydrogenated counterparts, such as phytostanote and to other chemically modified sterols. ChemicaJ 
purifications include in addition to complete and partial riydrogenation, esterification, including interesterification. 
Examples of phytostanols include campestanoJ, 22,23 ditiydrobrassicastanol. beta-sitostanol and cfionastanol. Fatty 
acids esterified to the sterols include long and short chain fatty acids, i.a C 1 -C22- 

[0038] The phytosterols or other high melting lipids will suitably comprise about 1 to about 75% of the aqueous c5s- 
persions, preferably from 5 to 40 wt %. However for other applications other amounts can also be used. 
—[0039] ._Many emulsrf iers may be used to disperse the phytosterols or other high mefting lipioVRreferred emuteifiers 
include polygtyceroJ esters and tweens, especially polysorbate 60. Other examples of emuteifiers which may be used 
include mono- and dglycerides, e.g., Myverol 1804 available from Quest International, Hoffman Estates, III., sodium 
stearoyJ factylate. and pdysorbates. Most preferred are oS-in-water emuteifiers. 

[0040] The aqueous dispersions according to the invention may include, in addition to the phytosterols or other high 
melting lipids, ingredients such as the following: water, salt, flavors, preservatives, gums, starches, gelatin, milk and mflk 
protein, colors, acidulants such as citric acid. Obviously, the aqueous dispersion may contain ingredients destined for 
the ultimate food product to be prepared from the cfispersioa 

[0041] The aqueous phytosterol and other high melting lipid dispersion of the invention may be concentrated by cen- 
trrfugation, decantation, evaporation or other methods. 

[0042] The concentration of the phytosterols or other high melting lipids in the aqueous dispersion can range from 0 1 
to 99 wt. %. especially from 5 to 75, more particularly from 10 to 50. 

[0043] As indicated above, a preferred method of preparing the aqueous dispersion involves mixing molten phyto- 
sterol or other high melting lipid together with molten surfactants in water. Preferably the surfactant level in the molten 
phytosterol phase is 1 -20 wt %. Alternatively, the molten surfactant can be incorporated separately into the aqueous 
phase. 

[0044] A bicontinuous spread can suitably be made by dispersing a liquid oil into an aqueous dispersion of high melt- 
ing lipid to form a first dispersion and then dispersing said first dispersion into a high melting lipid-containing oil phase. 
In that instance a product is made, wherein the continuous oil phase comprises 1 -25 wt% high melting Ipids, the aque- 
ous phase comprises 1 -25 wt.% of one or more high melting lipid and the continuous oil phase comprises 25-95 wt % 
of the spread and the internal oil phase comprises from 0 to 70 wt % of the spread, the aqueous phase corriprising 0 
to 75 wt % of the spread. 

[0045] Among the foods in which the dispersions of the invention can provide structuring include water continuous 
spreads, fat continuous spreads, bicontinuous spreads, dressings, drinks, dairy products (such as milk, yogurt, cheese, 
cream cheese) dry mixes, powdered non-dairy coffee whiteners, milkshake mixes, confections, ice creams, instant 
milks, cake mixes and other food and pharmaceutical preparations. 

[0046] As indicated above, the aqueous dispersions can be used to structure water continuous spreads or oil-in- 
water-in-oil spreads. In such case, the phytosterols preferably are present to structure both the continuous oil external 
phase and the dispersed aqueous phase. 

[0047] Although not required, if desired the aqueous dispersions of the invention can be used in conjunction with other 
structuring agents in the spreads and other food products of the present invention. Such structuring agents include the 
mesorriorphic phases of edible surfactant disclosed in WO 92/09209, the disclosure which is incorporated herein by ref- 
erence. 

[0048] Spreads according to the ernbodiment generally contain from less than 85% by weight of edible triglyceride 
materials. Suitable edible triglyceride materials are for example disclosed in Bailey's Industrial Oil and Fat Products 
(1979). In higher fat spreads, the level of triglyceride material will generally be more than 60% and less than 80%. pref- 
erably from 70 to 79% by weight In spreads of reduced fat content the level of triglycerides wOl generally be from 30- 
60%. more generally from 35 to 45% by weight In very low fat spreads the level of triglycerides win generally be from 
0-40%, for example 30%, 25%, 20% or even 10% or about 0%. Other fatty materials, for example sucrose polyesters 
may be used as a replacement for part or all of the triglyceride material. Preferred water continuous spreads comprise 
0-85 wt % fat and 100-15 wt% continuous aqueous phase. Preferred fat continuous spreads comprise 15-80 wt % fat 
and 85-20 wt % water phase. 

[0049] The phytosterol or other high melting lipid material for use in spreads is preferably used at a level of from 5-50 
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wt %of the aqueous phase, more preferred from 1 0-50%, most preferred from 20 to 40 % by weight Spreads may 
comprise additional surfactants to those used to disperse the high melting Bpid, for instance, monoglycerides and leci- 
thins, ionic edfole surfactant such as lactylated fatty acid salts and phophafidic acid. 

[0050] The water phase of the water continuous spread can suitably contain a norvphytosterol emuisifier and high 
melting lipid in a wAw-ratio of less than 1.2. The aqueous phase can also contain a non-high melting, non-phytosterol 
Iqpid. In that instance the w/w ratio of the non-phytosterol lipid to the high melting phytosterol is less than 1 :6. The fat 
phase of fat continuous spreads can include structuring lipids, selected from high melting lipids and not high melting 
lipids. The high merting lipids preferably being phytostercxs. 

[0051 ] In adcfition to the above mentioned ingredients, spreads in accordance with the invention may optionally con- 
tain further ingredients suitable for use in spreads, Examples of these materials are gelling agents, thickening agents, 
sugars, eg sucrose or lactose, or other sweetener materials, EDTA. spices, salt, bulking agents, flavoring materials, 
coloring materials, proteins, acids etc. Suitable btopolymer materials which may be included in spreads include, for 
example, milk protein, gelatin, soy protein, xanthan gum. locust bean gum. hydroiyzed starches (for example PaselfiSA2 
and Nk>0), and microcrystalline cellulose. Other gelling and thickening agents which may be used include but are not 
limited to carrageenan, pectin, gel Ian gum. agar, guar, alginate, maJtodextrin, native and modified starches, and prege- 
latinized starches. Appropriate aqueous and fat phase ingredients are found in Cainetal. US Patent Na 4,917,915 and. 
Norton etal. US Patent Nos. 5,194.285 and 5.151,290. the disclosures of which are hereby incorporated by reference. 
[0052J Various sources for the gelling agents include plants, including marine plants, microorganisms, and animate. 
The amount of biopolymer, rf any. in spreads of the invention is dependent on the desired degree of gelling and the pres- 
ence of other ingrecfierrts in the composition. The amount of gelling agent may lie between 0 and 30%, mostly between 
0.1 and 25% based on the weight of the aqueous phase of the spread If hydroiyzed starches are present their level 
may be from 2-20%; other gelling agents may be used at levels of up to 1 0%. mostly 1 -7%, most preferred 2-5% aD per- 
centages being based on the weight of the aqueous phase. Particularly preferred are combination of say 2-1 5% hydro- 
iyzed starch and 0.5-5% of other gelling materials, especially gelling materials including gelatin. 
[0053] In addition to or in combination with the above, the aqueous phase of spreads or other foods may include the 
following ingredients: dairy ingredients such as buttermilk, skim milk, milk, salt, atidulants, such as lactic acid and citric 
acid, butter, yogurt, whey, casemate, milk proteins, vegetable proteins, vitamins and preservatives such as potassium 
sorbate and sodium benzoate. 

[0054] The balance of the spread composition is generally water, which may be incorporated at levels of up to 99.9% 
by weight more general from 1 0 to 98%, preferably from 20 to 97% by weight Spreads according to the invention may 
be fat and/or water continuous. 

[0055] Where the spread or other food product of the invention includes a fat phase, the corrposition of the fatty phase 
preferably comprises one or more vegetable oils, preferably sunflower oil, soybean oil. rapeseed oil. canola oil, corn oil. 
peanut/groundnut oil and the like. Although not generally preferred. If desired, dairy and other animal fat may also be 
used. Dairy, other animal fat sources and miscellaneous fat sources include milk (milk fat), buttermilk, fish oil, lard and 
tallow. If desired, the fat may be hydrogenated. fractionated and/or interesterif ied, but again it will usually be less desir- 
able to include hydrogenated fat, which will be saturated and which may include trans fatty acids. 
[0056] WhDe the fat that is applied in these fat based food products can be any fat, such as dairy fat and/or vegetable 
fat, if fat is present, for health reasons the use of one or more vegetable fat sources is preferred. In particular, the use 
of liquid fats is preferred. The fat can be one single fatoraWend. The use of fat compositions comprteing a considerable 
amount of PUFA (poly unsaturated fatty acid) rich triglycerides in addition to the use of the sterol/sterol ester mixture is 
in particular considered highly beneficial. For example, oils of sunflower, saff lower, rapeseed, linseed, linola and/or soy- 
bean can be used in a preferred embodiment Also the fat compositions mentioned in Netherlands patent documents 
na 

NL 143115, NL 178559, NL 155436, NL 149687, NL 155177, European patent documents EP 41303. EP 209176. EP 
249282, and EP 470658. the disclosures of which are incorporated by reference hereia are highly suitaWa 
[0057] If a fat Wend is used, it is preferred that it comprises at least 30%, and more preferred at least 45% of poty- 
unsaturated fatty acid moieties, based on the total weight amount of the fat in the fat based food product. So a strong 
effect on the cholesterol lowering effect is obtained if use is made of an optimal ratio of sterol and sterol -esters as set 
forth in this application in a food product in which a fat Wend comprising at least 30 wt. % of PUFA rich triglycerides is 
used. 

[0058] Where butterfat is used for preparing spreads of the invention, or where the spreads are butter, it is preferred 
that the amount of phytosterol is in the rangeof 5-15%. rxeferaHy 1<M5% Aste 

less beneficial for consumers health, the present invention is in particular suitable for making butter or butter-melanges 
containing spreads, as the negative effect associated with the butter consumption can be minimized or even reversed. 
[0059] Generally, dressings or mayonnaise are oil in water emulsions. The oO phase of the emulsion generally is 0 to 
85% by weight of the product For higher fat products the level of triglycerides is generally from 60-85%, especially from 
65-80% by weight For salad dressings the level of fat is generally from 1f>60%, more preferred from 15 to 40%. Low 
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or no-tat containing dressings may for example contain triglyceride levels of 0. 5. 10 or 15% by weight 

[0060] Other fatty materials such as for exampl e polyol fatty adds ester may be used as a r epl acement for part or all 

of the triglyceride materials in the dressings or other foods of the invention. 

[0061] The level of edble surfactant material in the dressing wiD generally be from 0.1 to 15%, more preferred from 
1-10%, most preferred from 2 to 8% by weight Preferably the level of nonionic etibl surfactant is from 0.1 to 15%, 
more preferred, 0.5-10%, most preferred 1 to 8% by weight Especially preferred are monoglycerides as nonbnic ecfibie 
surfactants. Preferably the level of ionic edible surfactant is form 0 to 5%. more preferred 0.05 to 2%, most preferred 0.1 
to 0.5% by weight 

[0062] Dressings are in general low pH products with a preferred pH of from 2-6, more preferred 3-5, for exanple 
about 3.5. For the use in Dressings the preferred anionic is the cfiacetyl tartaric ester of monoglycerides (in the examples 
Admul DATEM 1935 ex. Quest Int has been used). Also an anionic phospholipid such as phophatkSc acid can be 
applied. 

[0063] In addition to the above mentioned ingredients dressings in accordance with the present invention optionally 
may contain one or more other ingredients which may suitably be incorporated into dressings and/or mayonnaise. 
Examples of these materials are emuJsffiers, for example 

egg-yolk or derivatives thereof, stabilizers, acidifies for example hydrolysed starches and/or gums or gel- 

atin, bulking agents, flavors, coloring agents etc. The balance or the composition is water, which could advantageously 
be incorporated at levels of from 0.1-99.9%, more preferred 20-99%, most preferred 50 to 98% by weight 
[0064] The dispersions of the invention are useful as natural, non-caloric multifunctional ingredients in a wide range 
of food and pharmaceutical products. The aqueous phytosterol dispersions according to the invention can be used as 
hypocholesterolemic agents, as a non-catoric bulking agent, as a structuring and thickening material, as coloring, 
clouding and or opacity ingrecSents, as a high melting carrier for flavors, colors and other materials in a broad spectrum 
of food and pharmaceutical preparations. The phytosterols or other high melting lipids can also be used as high melting 
encapsulation materials. ~ 
[006$] Owing to their structuring functionality, the phytosterols and other high melting lipids can be used to replace 
fat structuring methods such as hydrogenation, interesterif cation, and use of natural hard fats such as tropical oils 
and/or animal fats. The aqueous phytosterol or high melting lipid dispersions can be used to replace conventional water 
structuring agents, as well, such as proteins, carbohydrates, gelatins and other thickeners and stabilizers. Eliminating 
partially hydrogenated fats removes trans fatty acids and reduces saturated fatty acids and calories. Moreover, the elim- 
ination of hydrogenated fats reduces the perception that the products are somehow "unnatural." 
[0066] Shear can be generated in preparation of the dispersion of the invention by using, eg a turbo mixer, a colloid 
mill, a ball mill, a homogenizer or other mechanical or sonic devices. 

[0067] The particle size measurements may be performed by using a Coulter LS particle size analyzer, ex. Coulter. 
Miami, FL or by Particle Sizing Systems Inc. Models 770 Accusizer and Nicomp 370, Santa Barbara, CA. 
[0068] Preferably the phytosterols or other high melting lipids have a particle size of 15 microns or lower. Preferably, 
at least 90% and more preferably 1 00% of particle sizes fall within a range of between 1 0 nanometers and 50 microns. 
[0069] Materials which are typically used include phytosterols either pure or technical grade, either in sterol or stano! 
form; saturated distilled mono and diglycerides, ag. Myverol 18-04; water; and polysorbate 60 (Tween 60). 
[0070] Unless stated otherwise or required by context the terms Tat" and "oil" are used interchangeable herein. 
Where a phase is said to constitute essentially the entire product it is meant that such phase constitutes at least 98 wt 
%, especially more than 99 wt % of such product 

[0071] Where in this application phytosterols are mentioned, phytosterols. phytostanols, or mixtures thereof may be 
used as well. Likewise, where sterols are used in this application stands are also contemplated. Thus, for instance, 4- 
desmethyteterols, 4-monomethyteterols and 4,4'-dimethyteterols, their stand equivalents and mixtures thereof in any 
combination may all be useful. 

[0072] Equipment which is typically employed includes Glass Beakers 250 ml and 2000 ml; hotplate and microwave 
oven; high shear turbomixer such as a Silverson with a f ine screen gram scale, convention oven to melt phytosterol mix 
at about 150°C, and centrifuge. 

Example I 

Phytosterol Water Dispersion Process 
[0073] 

1. Melt 90g of phytosterols and 10g of Myverol 18-04 together in a 250 ml beaker. 

2. RD each of two 2000ml beakers with about 1500ml of water and heat to a boil in a microwave oven. 

3. Place first 2000 ml beaker with the hot water on a hotplate set for about 95C which has been placed directly 
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below the Turrjornixer agitator shaft. 

4. Turn Turbomixer on and gradually increase shaft speed until water is turbulent and a good vortex has formed 

5. Slowly add molten (150C) 90710 phytosterol/18-04 mixture to vortex and increase Turbomixer speed to sub- 
merge and quicWy disperse the molten mix which will have a tendency to foam 

surface. Caution: Addition of molten 90/1 0 mix must be controlled to keep foaming to a minimum and the tempera- 
ture mx must not drop by more than a few degrees during this step. Reheat 90/10 mix as necessary and maintain 
temperature of water at 95C by use of the hot plate. 

6. After dispersing the first half of me 90/10 mix (about 50g) in me first beal^ with 150X)irt of hrt water continue 
to mix the phytosterol cfispersion for about 2 to 3 minutes at high speed. Remove the f irst beaker from the Tur- 
bomixer and begin dispersing the remaining 90/10 mix in the second beaker containing 1500ml of hot water Follow 
the same procedures and precautions. 

7. Allow phytosterol dispersion to separata Decant or siphon off water layer. Taste phytosterol layer; if bitterness 
exist combine the two phytosterol layers into one beaker and water wash five times using hot water and Turbomixer 
for each wash cycle. For each cycle, decant wash waster and use about 1500 ml of fresh hot water. 

8. The washed or nonwashed phytosterol dispersion is concentrated in a centrifuge to a moisture level of about 70 
. to 75%. Store me corrantrated phytoste^ _ 

9. A similar 90/10 phytosterol dispersion can be made by substituting 10g of rxrfysorbate 60 for 10g of Myverd 18- 
04. Same procedure and precautions apply. 

10. The dispersion process (particle size reduction) is facilitated by using 1% polysorbate 60 in the hot water to 
which the molten pbytosterols are added under Turbomfac agitation. However, use of polysorbate 60 in me water 
phase makes separation of me phytosterol layer more cfifficurt and time consuming. 

Typical Formulations Based on Water Dispersed Phytosterote: 

[0074] In all examples me phytosterol appBed (Phyto) was derived from soybean and consisted primarily of Beta-sis- 
tosterol (45%), campesterol (27%), stigmasterol (21%) and some minor other sterols (total 7%). 

Sample? 

65% Oil w/o spread with 1 0% phytosterols and no trans fats 

Part l-Beaker with Oil Phase 

[0075] 



Sunflower Oil 


260g 


100% Phytosterols-pure technical 


10g 




270g@150C 



Part 1 1- Beaker with Water Phase 
[0076] 



90/10 Phyto/1&04 Water Dispersion (72.5% Moisture) 


122g@20C 


Satt/Flavor/color 


eg 




400g Cool to 30C 




and fill 



[0077] Procedure: Add Part I to Parti I under Turbomixer agitation. Cool w/o emulsion in a cold water bam (larger 
beaker) while emulsion is under agitation. Cool down to about 30C and f fll in to cup. Refrigerate. 
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Example 3 

65% Ofl Duplex Emulsion Spread with 10% Phytosterols & no trans fats 
5 Part I - Beaker with o/w Emulsion 
[0078] 



w 



15 



Sunflower Oil 


70g @ 20/25C. 


90/10 Phyto/18-04 Water Dispersion 


121g@20C. 


Salt 


8g 


Polysorbate 60 


ig 




200g@20/25C. 



20 Part II - Beaker with External Oil Phase 
[0079] 



25 



Sunflower Oil 


188g@150C. 


Myverol 18-04 


2g@150C. 


100% Phytosterols - pure/technical 


10g@150C. 


Flavor/Color qsadd* 






400g 



* add flavor/color when Part I & Part II are being com- 



35 



S^J^^f L ^I Ul ^? 1IXer ' t*** 3 * 1 * P8rt ' * cfe P erein 9 SF Oil in the 90/1 0 Phyto/1 8-04 dispersion in which 
the Polysorbate 60 has been well incorporated. Then add Ihe Part I af*i emulsion to the beaker containing Part II again 
by using the Turbomixer. Use a cold water bath to cool this tat continuous emulsion dcjwn to 
w Hetngerate. 

Example 4 

^ [0081] Formulations for 0%. 6& and 24% fat water continuous spreads with 10% phytosterols: 



Ingredients 


0% 


6% 


24% 


90/10 PHYTO/18-04 (72.5% moisture) 


162 


162 


162 


SFoil 




24 


96 


Water (95C) 


215.95 


193.15 


122.45 


Gelatin (beef) 


5 


4.5 


4 


Starch, Remyline AP 


5 


4.5 


4 I 


Lactose 


4 


3.8 


3.5 
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15 



20 



25 



Ingredients 


0% 


6% 


24% 


Lactic Arid 


.3 


.3 


3 


K Sorbate 


.05 


.05 


.05 


Saft 


6.5 


6.5 


6.5 


Buttermilk Powder 


1 


1 


1 


Beta Carotene CWS1% 


.15 i 


.15 


.15 


Flavor and Vitamins 


.05 


.05 


.05 




400g 


400g 


400g 



[0082] Preparation: Disperse gelatin and starch in the 90C water using the turborrrixer. Then add remaining ingrecfi- 
^under agitation. Add ftevorsMtarrinsarrf the 90/1^ 

Refrigerate. — 
Example5 

0% fat reduced calorie mayonnaise 
[0083] 







Control 


New 




Titanium Dioxide 


1.0 




30 


Vinegar 120 grain 


4.5 


4.5 




Mustard Flour 


0.5 


0.5 




Food Starch Modified 


10.0 


5.0 


35 


K Sorbate 


0.1 


0.1 




NaBenzoate 


0.1 


0.1 




Salt 


2.0 


2.0 




Sugar 


8.0 


8.0 


40 


Beta Carotene 


0.1 


0.1 




Natural Spice Flavor 


0.2 


0.2 




Natural Egg Flavor 


02 


0.2 


45 


Phosphoric Arid 


02 


0.2 




Water 


73.1 


39.1 




90/10 PHYTO/18-04 @ 72.5% Moisture 




40.0 


50 




100.0 


100.0 



[0084] Preparation: Cook all ingredients other than the 90/1 0 Phyto/1 8-04 dipersion in starch cooker. Cool the cooked 
starch and add the phytosterol dipersion under mild agitation. Mill final mixture through a colloid mill 
[0085] Formula replaces rnoo^ed food starch by 5^ 
55 and opacity agent by 100%) 1 y 
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Example 6 

Creamy Italian Dressing 
s [0086] 



10 




Control 


New 




Soybean Oil 


45.0 


36.0 




Water 


40.4 


11.0 




Sugar 


4.5 


4.5 


15 


Vinegar 120 Grain 


3.0 


3.0 




rivr Algin 


0.2 


0.1 




Buttermilk Powder 


2.2 


1.0 


20 


Lactic Acid 


0.3 


0.3 




Lemon Juice Cone 


0.4 


0.4 




Salt 


2.5 


2.5 




Minced Onion 


0.2 


0.2 


25 


Minced Garlic 


0.5 


0.5 




XanthanGum 


0.2 


0.1 




Bed Bell Peppers 


02. 


02. 


30 


MSG 


0.1 


0.1 




Spices 


0.1 


0.1 




Polysorbate 60 


0.2 




35 


90/10 PHYTO/18-04 Moisture 72.5% 


Toad 


40.0 
100.0 



45 



55 



[0087] Preparation: Combine ingredients under agitation and process through colloid mill 

L^ 81 ^ Fbrmute eliminates ^ <* PoVsorbate 60 and reduces use of food gums by 50%, buttermilk powder use by 
40 50% and soybean ofl usage by 20%. 7 

[0089] It will be apparent that for commercializaton the previously mentioned process steps would be upscaled to the 
appropriate process and equipment sizes, types and standards practiced in the particular or relevant food industry 
[0090] It should be understood of course that the specific forms of the invention herein iDustrated and described are 
intended to be representative only as certain changes may be made therein without departing from the dear teachings 
of the disctosura Accordingly, reference should be made to the following appended claims in determining the full scope 
of the invention. 

Claims 

so 1. An aqueous phase dispersion or suspension comprising 

a) one or more high melting lipids having a mean size of 1 5 microns or lower, and 

b) ^a non-sterol emulsifier, the w/w ratio of emulsifier to high melting lipid in said aqueous phase being less than 



2. The dispersion according to claim 1 wherein the high melting lipids have a mean size of 1 0 microns or less. 

3. The dispersion according to claim 1 -2, wherein the high melting lipids have a melting point within the range of 75- 
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4. The dispersion according to claims 1-3 wherein the high melting Ipids are selected from the group convisting of: 
phytosterob. phytosterolesters. sterols, sterolesters. stand, stanolesters, wax-esters, hardened vegetable oils, sat- 
urated tryglyceride fractions of vegetable oils, mono- and digtycerides. 

5. The dispersion according to claims 1-4, comprising 0.1 - 99 wt% preferably 5-75 wL%. more preferably 10-50 wt% 
of the high melting lipids. 

6. The dispersion according to claims 1 -5 incorporated into a foodstuff selected from the group consisting of water- 
continuous spreads, fat continuous spreads, bfoontinuous spreads, dressings, beverages, dairy products, milk, 
cheese, yogurt, non-dairy coffee whiteners, beverages, confections and ice cream. 

7. The dispersion according to claims 1 -5 wherein the emulsifier is selected from the group consisting of monoglycer- 
ides, diglycerides, polysorbates, sodium stearyl lactylate and pofyglycerol esters. 

8. The dispersion according to claims 1 -5 wherein the emulsifier is an ofl-in-water emulsifier. 

9. The dispersion according to claims 1 -5 wherein the w/w ratio of emulsifier to high melting lipid is less than 12.25 
in particular less than 1:3. 

10. The dispersion according to claims 1-5 wherein the high melting lipid is a phytosterol which is selected from the 
group consisting of Beta sitosterol, campesterol. stigmasterol. brassicasterol and ergosterol. 

11. An aqueous phase dispersion or suspension according to claims 1-5. also comprising a non-high melting lipid in a 
w/w-rabo to high melting lipid of less than 1 S. preferably less than 1 :8. 

12 " f'J^ 0 ^ tinuous edble ****** according to claim 6 comprising a discontinuous fat phase constituting from 0 to 
85 wt % of said spread, and a continuous aqueous phase ooristituting from 15 to 100 wt%tf said spread. 

13. The spread according to claim 12 wherein the aqueous phase comprises a non-phytosterol emulsifier. in a w/w 
ratio of said emulsifier to high melting lipid of less than 1 2. 

14. The spread according to claims 12-13 wherein 

a) the high melting lipids are phytosterols and have a mean size of 15 mfcrons or tower, and 

b) wherein the aqueous phase comprises a norvphytosterol emulsifier. and a non-high melting, norvohyto- 
sterol lipid, the w^» ratto of the noniiriy^ 

15. The spread aaxjrdingtodaims 11-14 wherein the fat phase ranges to^ 
the aqueous phase constitutes from 60 to 100 wt. % of the spread. 

16 " I£L Water continuous s^ead of claims "-15 wherein the aqueous phase includes from 5 to 50 wt % high melting 



17. An edible, fat continuous spread according to claim 6 comprising a continuous fat phase constituting from 1 5 to 80 
wt. % of said spread and a discontinuous aqueous phase constituting from20to85wt.%ofsaid spread. 

18. The fat continuous spread according to claim 1 7 wherein the fat phase includes a structuring lipid selected from the 
group consisting of a) high melting lipids and b) lipids which are not high melting. 

19. The fat continuous spread according to clarrns 17-18 wherein the structuring lipW 

ssting of hydrogenated oil. or irrteresterif ied oO. or fractionated oils, or non-hydrogenated. non-interesterified non- 
fractionated hardstoc* a hydrogenated hardstock fat, or irrteresterified hardstock fat or hydrogenated hardstock 

20. The fat continuous spread according to daims 1 7-1 9 wherein the aqueous phase includes from 5 to 50 wt % phy- 
tosterofe. 
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21. The fat continuous spread according to claims 17-20 wherein the fat phase includes a structuring agent selected 
from the group consisting of hydrogenated and/or esterified phytosterote, free phytosterote. waxes in rartrcular 
waxes from alphatc long chain fatty acids. ^ 

22. The fat continuous spread according to claims 1 7-21 wherein the aqueous phase includes dispersed therein a fur- 
tner tat phase. 

23. The fat continuous spread according to claims 17-22 wherein the continuous fat phase comprises phytosterote. 

24 " J 1 *** continuous ^.read according to claims 1 7-23 wherein the continuous fat phase comprises from 0.5 to 5 wL 
%high "^nglpd based on the weight of the product, and the aqueous phase comprises from 2 to 15 wt% high 
meltinglipri based on the weight of the product. ^ 

25 ' ^SH^ T^J^JT^JT^™ " <* hi 3 h ™*"9 EP« conprising mixing together a 

molten high melting lipid, molten surfactant, and water under shear. 

26. The method according to claim 25 wherein sard shear is provided by a turbo mixer, a colloid mill, a ball mill or a 
nomogemzer. 

27. The method according to claims 25-26 further comprising concentrating the suspension or dispersion. 

28. A Proffer making a spread comprising dispersing a liquid oil into an aqueous dispersion of high melting lipid to 
form a first dispersron and then dispersing said fret dispersion into a high melting lipid-containing oil phase. 

29. The process according to claim 28 wherein the continuous oil phase comprises 1-25 wt % high melting lipids, the 

COmp ? es 1 "25 wt % of one or more high melting lipid and the continuous oil phase comprises 25- 
95 wL % of the spread and the internal oil phase comprises from 0 to 70 wt % of the spread, the aqueous phase 
composing 0 to 75 wt% of the spread. cwa^ws*; 

30. The dispersion according to claim 4 wherein the high melting lipid is a chemically modified sterol. 

31. The dispersion according to claim 30 wherein the chemically modified sterol is B sitostanol. 

32. A fat based food product comprising an aqueous dispersion or suspension including: 

a) one or more high melting lipids having a mean size of 15 microns or lower and 

b] |a non-sterol emursrtier, the w/w ratio of emubrf ier to high melting lipid in said aqueous phase being less than 

«^f«n*>e *at used in the product is a fat comprising at least 30 wt % preferably at least 45 wt % of PUFA rich 
triglycerides, calculated on the total weight of the fat present in the product 

33. A fat based food product comprising an aqueous dispersion or suspension including: 

a) one or more high melting lipids having a mean size of 15 microns or lower and 

b) a non-sterol emuteifier. the w/w ratio of emursrtier to high melting lipid in said aqueous phase being less than 

wherein the fat in the food product comprises butterfat and the total amount of phytosterol is in the range of 5-15 
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